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Abstract
Background: Previous research on mental health care has shown considerable differences in use of seclusion,
restraint and involuntary medication among different wards and geographical areas. This study investigates to what
extent use of seclusion, restraint and involuntary medication for involuntary admitted patients in Norwegian acute
psychiatric wards is associated with patient, staff and ward characteristics. The study includes data from 32 acute
psychiatric wards.
Methods: Multilevel logistic regression using Stata was applied with data from 1016 involuntary admitted patients
that were linked to data about wards. The sample comprised two hierarchical levels (patients and wards) and the
dependent variables had two values (0 = no use and 1 = use). Coercive measures were defined as use of
seclusion, restraint and involuntary depot medication during hospitalization.
Results: The total number of involuntary admitted patients was 1214 (35% of total sample). The percentage of
patients who were exposed to coercive measures ranged from 0-88% across wards. Of the involuntary admitted
patients, 424 (35%) had been secluded, 117 (10%) had been restrained and 113 (9%) had received involuntary
depot medication at discharge. Data from 1016 patients could be linked in the multilevel analysis. There was a
substantial between-ward variance in the use of coercive measures; however, this was influenced to some extent
by compositional differences across wards, especially for the use of restraint.
Conclusions: The substantial between-ward variance, even when adjusting for patients’ individual
psychopathology, indicates that ward factors influence the use of seclusion, restraint and involuntary medication
and that some wards have the potential for quality improvement. Hence, interventions to reduce the use of
seclusion, restraint and involuntary medication should take into account organizational and environmental factors.
Background
Use of coercion in treatment is controversial [1-5], and
reducing use of coercion in psychiatric services is a
priority health political issue in Western countries [6-8].
Too much use of coercion in mental health care may be
a threat to the quality of care, as well as to patients’
human rights. It is of crucial importance to develop a
better understanding of the processes and factors
involved to reduce the use of coercion. There is evi-
dence of considerable variation in the extent to which
coercive measures are used. This is shown in interna-
tional comparative studies [9-11], and among wards and
geographical areas in the same country [12-21]. A recent
literature review of the incidence of seclusion and
restraint comparing data from 12 countries concludes
that available data suggest there are major differences
among them in the percentage of patients subjected to
coercion and the duration of coercive interventions [22].
Several hypotheses are put forward on factors that may
explain differences in coercion. These factors can be
divided into four groups [23]. The list is not exhaustive
and some factors may belong to several categories. * Correspondence: tonje.l.husum@sintef.no
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Physical characteristics of ward, size of ward, double or
single rooms, crowding and patient turnover
[12,13,18,21,24-26].
Staff-related factors
Staff/patient ratio, age and sex of staff, experience of
staff, proportion of unqualified staff, level of qualifica-
tions, de-escalation training, staff turnover, attitudes of
staff and administrators [12,13,16,27-39].
Patient-related factors
Diagnoses, level of aggression, symptoms, age and sex,
ethnicity, time of day, season [12,18,20,21,32,40].
Treatment-related factors
Pharmacological treatment, use of psychotherapy, treat-
ment by staff including limit setting, activities for
patients, ward atmosphere, treatment philosophy and
ideology, regulations and guidelines on use of restraint
and seclusion, transitions in ward routines
[1,12,28,29,34,35,37].
Taken together, the results from studies on differences
in the use of coercive measures are not conclusive. Stu-
dies tend to be small, and there are few larger compara-
tive studies. A key question is whether differences in the
use of coercion among wards may be attributed mainly
to composite differences in patient characteristics or to
contextual effects such as ward culture, organization or
staff attitudes. Our study investigates both patient and
ward factors as possible predictors of differences in the
u s eo fc o e r c i o n ,a n di ti st oo u rk n o w l e d g et h ef i r s t
such study using a statistical multilevel approach.
The aims of the study are to:
(i) investigate frequency and variance in the use of
coercive measures in acute psychiatric wards in Norway,
and (ii) identify predictors of the use of coercion for
involuntary admitted patients, with emphasis on patient,
staff and ward characteristics, investigating especially
whether mean ward-level staff attitudes to coercion
influence the use of coercion.
Methods
Design and sample
The study was part of the Multicenter study of Acute
Psychiatry (MAP) in Norway in 2005-2006, which was
carried out by an acute mental health services research
network as a cross-sectional prospective study [41]. It
was possible to link data about wards with data about
patients from 32 acute psychiatric wards located in 17
of the 23 acute psychiatric departments across all 5
health regions in Norway. The sample is considered to
be representative of Norwegian acute psychiatric wards.
Patients were included in the study over a period of 3
months, and data were collected at admission, during
hospitalization and at discharge. Data collection was
ended after 2 months if the patient had not been dis-
charged during that time. Most patients were, however,
discharged before this. Very few patients may have had
more than one admission in the 3-month inclusion per-
iod. At ward level, data were collected on number of
beds, staffing, staff characteristics and attitudes towards
coercion. The research institute SINTEF Health
Research in Norway organized the network and coordi-
nated the study with support from the Norwegian
Directorate of Health and Social Affairs. The study was
approved by the Regional Committee for Ethics in Med-
ical Research and by the Privacy Ombudsman on behalf
of the Data Inspectorate. The Regional Committee for
Ethics in Medial Research approved the study without
requiring consent from the patients; thus, data were
restricted to chart data only. The sample consisted of
3572 patients and we estimate this to be approximately
95% of patients admitted in the 3-month inclusion per-
iod. Of these, 1214 patients were admitted involuntarily.
Coercive measures are used almost exclusively with
involuntary admitted patients. Hence, voluntary
admitted patients were excluded from the multilevel
analyses. For the multilevel analysis, it was possible to
link data on patients and wards for 1016 involuntary
admitted patients.
Definition of seclusion, restraint and involuntary
medication (dependent variables)
Different national legislation and practices in use of
coercive measures during treatment are challenges in
comparative studies [13,28,42]. Coercive measures dur-
ing hospitalization in this study are defined as seclusion,
restraint and involuntary medication. Data about coer-
cive measures were recorded on registration forms by
clinicians and experienced psychiatric nurses in the
teams treating patients. This was done at the end of the
stay when the treatment and use of coercion throughout
the whole stay was known. At discharge, staff recorded
whether the patient had been subjected to any of these
measures during the admission. Use of coercive mea-
sures was recorded only with yes or no and not with
number of times or duration. The use of a coercive
measure requires specific decisions that are written in
patient records. These records were considered to be
highly accurate data that did not require additional tests
of validity or reliability.
Seclusion
The practice of seclusion in Norway resembles the con-
cepts of “open area seclusion”, “segregation nursing”, “seg-
regation area”, “quiet rooms” or “sheltered area” in
international literature (28). The word “shielding” has also
been used. However, there is some variation in the
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range from a single room to small, separate units or areas
inside wards [43]. Norwegian mental health law requires
that patients in seclusion should not be left alone and
should be accompanied by staff. However, research in
Norway on seclusion has shown that patients may experi-
ence this practice as resembling the more common inter-
national use of seclusion, which in Norway is called
isolation [43]. For this reason, we have chosen to use the
term “seclusion” in this article, and we define it as confin-
ing a patient in a single room or in a separate unit or area
inside the ward, accompanied by staff.
Restraint
Restraint is defined as strapping a patient to a bed with
mechanical devices (belts). In Norway, bed belts with 5-
point restraints are used. This is a bed with belts over
the patient’s arms, legs and torso. Not all belts need to
be used at all times.
Involuntary medication
In Norway, legislation differentiates between the invo-
luntary admission itself and involuntary treatment dur-
ing the stay, which is not the case in many other
countries. There is also a distinction between involun-
tary medication as a treatment intervention and involun-
tary medication as an acute intervention in crisis. In this
study, we used a variable to indicate whether the patient
was involuntarily treated with depot medication at dis-
charge. Depot medication is used at this point as treat-
ment and not as a chemical restraint in an acute crisis,
which seldom happens in Norway and is not included in
this study. Not all countries have this distinction, which
may make comparison across studies difficult.
Patient level variables
Patients diagnosed with schizophrenia or psychosis
(F20-F29 in ICD-10) [44] were compared with patients
with other diagnoses. The severity of mental health pro-
blems was measured at admission using the Health of
the Nation Outcome Scales (HoNOS), with 12 items
covering various key problem areas for patients with
severe mental illness [45], and also clinical and social
functioning. Each problem area is rated on a scale from
0 to 4, with higher ratings for more severe problems.
The scoring of HoNOS was done by clinicians and
experienced psychiatric nurses on the team treating the
patient. The raters were trained in HoNOS in a half-day
session with instruction about HoNOS, discussion of
each scale and training on cases followed by discussion
of differences in ratings. The design of the training was
based on the training model used in the United King-
dom (UK), after a visit from the person in charge of the
UK national training programme. Testing of interrater
reliability was not done, as it was difficult to engage all
clinicians in such procedures, in addition to data
collection for the study together with the pressure of
their daily clinical work in the acute wards. However,
testing of interrater reliability in Norway after similar
training has shown acceptable interrater reliability for all
HoNOS scales except 8, 11 and 12. This is in agreement
with reviews of interrater reliability of HoNOS [46]. The
first 7 problem areas were chosen for analyses in this
paper: overactive or aggressive behaviour (HoNOS 1),
non-accidental self-injury and suicide attempt (HoNOS
2), problem drinking or drug taking (HoNOS 3), cogni-
tive problems (HoNOS 4), physical illness or disability
problems (HoNOS 5), hallucinations and delusions
(HoNOS 6) and depressed mood (HoNOS 7). Patient
characteristics for the whole sample and for involuntary
admitted patients are presented in Table 1.
Ward level variables
The sample consisted of multidisciplinary staff groups in
37 psychiatric acute wards. Because of problems with
linking data from 5 wards, 32 wards were included in
the multilevel analyses. Four of the wards were categor-
ized as “admission wards”. They were organized as
short-term admission and assessment wards with stays
Table 1 Sample characteristics of total sample and
involuntary admitted patients
Patient variables: Total sample:
3462 (100%)
Involuntary
adm:
1214 (35%)
Mean age (SD) 40 (SD = 15.5) 40 (SD = 16.7)
Sex (female/male) % in brackets 1710/1752 (49/
50)
587/625 (48/52)
Norwegian background 3077 (89%) 1053 (88%)
Not Norwegian background 350 (10%) 144 (12%)
Not having own home 715 (21%) 305 (25%)
Previous contact with MH services 2572 (74%) 864 (72%)
GAFS at admission (mean, SD)
a 36 (12) 31 (11)
GAFF at admission (mean, SD)
a 38 (11) 34 (11)
F 20-29 diagnosis (ICD-10) 831 (24%) 460 (41%)
Health of the Nation Outcome
Scales
mean (SD) mean (SD)
HoNOS 1 (overactive & aggressive)
b
.96 (1.23) 1.47 (1.37)
HoNOS 2 (self-injury & suicidal) .96 (1.35) .77 (1.30)
HoNOS 3 (drinking & drugs) 1.09 (1.45) 1.02 (1.45)
HoNOS 4 (cognitive problems) .91 (1.13) 1.24 (1.29)
HoNOS 5 (physical illness &
disability)
.67 (1.08) .65 (1.07)
HoNOS 6 (hallucinations &
delusions)
1.35 (1.44) 2.02 (1.47)
HoNOS 7 (depressed mood) 1.65 (1.23) 1.25 (1.26)
a Global Assessment of Function, Scale from 0 to 100 with lower ratings for
more severe problems
bScale from 0 to 4 with higher ratings for more severe problems
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acute wards. Mean ward values from 529 individual staff
members’ attitudes to coercion are included, with a
median of 22 staff members (range 3-66) per ward. Esti-
mates based on staff full-time equivalents indicate that
approximately 60% of staff members completed ques-
tionnaires. More information about the staff groups is
presented in a previous article (Husum, Bjørngaard, Fin-
set & Ruud, Staff attitudes and thoughts about the use
of coercion in psychiatric acute wards, submitted). Ward
variables consist of data about the organization, staff
attitudes to coercion, staff to bed ratio and whether the
ward was in an urban or rural setting. Ward level vari-
ables are shown in Table 2.
Staff Attitude to Coercion Scale (SACS)
The Staff Attitude to Coercion Scale is a questionnaire
developed to measure staff attitudes and thoughts about
the use of coercion in mental health care. The question-
naire was previously tested in two different samples,
showing fairly good and stable psychometric properties.
The internal consistency (Cronbach’s alpha) of the sub-
scales is 0.69-0.73. Additional psychometric properties
were presented in a previous study [47]. The 15-item
questionnaire is scored on a 5-point Likert scale. Mean
values for SACS scores in this sample are shown in
Table 2. The three subscales represent three different
clusters of staff attitudes and are named as follows.
I. Coercion as offensive (critical attitude)
This view sees coercion as offensive towards patients.
The dimension consists of six items reflecting the most
critical attitudes to the use of coercion and focuses on a
wish to reduce the use of coercion. Other aspects
include that coercion is potentially harmful and offen-
sive towards patients and can violate the relationship
between caregiver and patient.
II. Coercion as care and security (pragmatic attitude)
This view sees coercion as needed for care and security.
The dimension consists of six items that focus on the
use of coercion for security reasons, and the opinion
that using coercion is perceived as giving care. This atti-
tude can be considered as being a middle position and
has a pragmatic view on the use of coercion.
III. Coercion as treatment (positive attitude)
This view sees coercion as a treatment intervention. The
dimension consists of three items reflecting the most posi-
tive view on the use of coercion. These items claim that the
use of coercion is needed when patients lack insight into
t h e i ro w ni l l n e s sa n dt h a tm o r ec o e r c i o ns h o u l db eu s e d .
Statistical analysis
Health services research regularly involves questions
where individual outcomes are influenced by contextual
factors, such as that patient outcomes may be influenced
by ward characteristics. Hence, explanatory variables
may be defined at both the individual and contextual
levels. Analytically, this raises some important methodo-
logical challenges. Standard statistical tests lean on the
assumption of independence between observations,
which is obviously not true if the context is an impor-
tant factor. If this assumption is violated, estimates of
the standard errors may be too narrow. Further on, the
causal process affecting the probability of the outcome
is likely to be affected both by individual and shared
contextual factors such as patients within wards. The
multilevel framework allows for simultaneous analysis of
both individual and contextual variables and also takes
into account the clustering structure of data [48].
The sample comprised two hierarchical levels (patients
and wards), and the dependent variables had two values
(0 = no use and 1 = use). Multilevel logistic regression
in Stata was applied [48]. For the present analysis, this
framework allowed the estimation of the relationship
between coercion use and patient and ward level charac-
teristics (fixed parameters), and the estimation of var-
iance in coercion probability between wards that was
not accounted for by individual and ward level factors
(random parameters). The variance attributable to the
ward level was estimated with the intraclass correlation
coefficient (ICC). The ICC in multilevel logistic regres-
sion was estimated by the procedure presented by Snij-
ders and Boskers [49], where Uj in the equation is the
between-ward variance:
ICC
U j
U j

 2 3 /
Because the patients have been at risk of coercion for
different lengths of time, the multivariable analysis is
Table 2 Sample characteristics, ward variables
Ward variables:
Acute wards 28
Admission wards 4
Mean number of beds 11 (SD = 3.5)
Mean staff to bed ratio 3.5 (SD = 0.8)
Wards in urban area
a 8
Wards in rural area 24
Staff Attitude to Coercion Scale
b
Coercion as offending (mean, SD) 2.86 (SD = .24)
Coercion as care & security (mean, SD) 4.21 (SD = 1.6)
Coercion as treatment (mean, SD) 2.45 (SD = .21)
aWard in city with more than 100 000 inhabitants
bScale from 1 to 5 with higher ratings for greater agreement with attitude
(mean score for wards)
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LOS
2 to take nonlinearity into account.
Results
Differences in use of seclusion, restraint and involuntary
medication among wards
The total number of involuntary admitted patients was
1214 (35% of the total sample). The percentage of
patients who were exposed to coercion ranged from 0-
88% across wards. Of these patients, 424 (35%) had
been secluded, 117 (10%) had been restrained and 113
(9%) patients had received involuntary depot medication
at discharge. A total of 106 (9%) patients had been
exposed to seclusion and restraint, 47 (4%) patients to
seclusion and involuntary depot medication at discharge
and 14 (1%) of patients to restraint and involuntary
depot medication. A total of 13 (1%) patients had been
exposed to all three forms of coercion. A diagram of the
differences among the 32 wards in the use of the three
coercive measures is shown in Figure 1.
There were data on all independent variables for 1016
patients and these were included in the multilevel logis-
tic regression analysis (Additional file 1: Table S1).
Seclusion
In a model adjusting only for LOS and LOS
2,t h eI C C
for the use of seclusion was 0.22. After adjustment for
patient and ward level variables, the ICC for seclusion
was reduced to 0.09 (P < .01). There was no statistically
significant difference between male and female patients
in the use of seclusion. There was a positive association
between the risk of being secluded and aggressive/over-
active, self-injury/suicidal and hallucinations/delusional
symptoms, and there was a negative association between
depressed mood and seclusion. There were no statisti-
cally significant associations between seclusion and
drinking/drug problems, cognitive problems and physi-
cal illness. The differences in the risk of being secluded
were small and not statistically significant among
patients who were homeless or not, well known to refer-
ring agency or not, being intoxicated at admission or
not and Norwegian or not. Wards in urban areas used
seclusion more often (OR = 7.65) than wards in smaller
towns and rural areas. There was a substantially lower
level of patient seclusion in admission wards (OR =
0.19) compared with other ward types. The staff to bed
ratio was not substantially associated with the use of
seclusion, neither were ward means on the 3 SACS
subscales.
Restraint
For restraint, in a model adjusting only for LOS and
LOS
2, the ICC was 0.11 and statistically significant (P <
.01). After adjustment for patient and ward level
variables, the between-ward variance was reduced and
not statistically significant. There was no substantial dif-
ference between male and female patients in the use of
restraint. Based on assessment of psychiatric problems
(HoNOS), there was a positive association between the
risk of being restrained and aggressive/overactive and
self-injury/suicidal symptoms. The other HoNOS vari-
ables were marginally associated with the risk of being
restrained and not statistically significant. Patients from
ethnic groups other than Norwegian had a lower risk of
being restrained (OR = 0.39). The differences in the risk
of being restrained were small and not statistically sig-
nificant among patients being homeless or not and
under the influence of drugs at admission or not. Wards
in urban areas used restraint more often (OR = 3.58)
than wards in smaller towns and rural areas. Admission
wards were not statistically different from other wards
in the use of restraint, neither did staff to bed ratio
show any substantial influence. The associations among
ward means for the 3 SACS scales and the use of
restraint were not statistically significant.
Involuntary medication
In a model adjusting only for LOS and LOS
2,t h eI C C
for use of involuntary medication was 0.20. Adjustment
for individual and ward level variables reduced the ICC
to 0.17 (P < .01). There was no substantial difference
between male and female patients in the use of involun-
tary medication. Patients diagnosed with schizophrenia
had a higher risk of being given involuntary medication
(OR = 10.85) compared with patients in other diagnostic
categories. None of the HoNOS variables was substan-
tially associated with the risk of being medicated invo-
luntarily. Patients known to the referring agency had a
higher risk of being involuntarily medicated (OR = 3.27)
compared with less known patients. Differences in the
risk of being involuntarily medicated were small and not
statistically significant among patients who were home-
less or not, under the influence of drugs at admission or
not and Norwegian or not. None of the ward variables
was associated with the involuntary use of medication.
Discussion
Differences among wards in use of seclusion, restraint
and involuntary medication
This cross-sectional observational national study showed
substantial differences between Norwegian acute psy-
chiatric wards concerning the use of seclusion, restraint
and involuntary medication; however, this was influ-
enced to some extent by compositional differences
across wards, especially for the use of restraint. Several
previous studies have reported substantial differences
between treatment units regarding the use of coercion
[12-14,18,19,21,22,50-53]. Nevertheless, this is the first
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ing both ward and patient characteristics as risk factors
for the use of seclusion, restraint and involuntary
medication.
Patient characteristics
Patients with a diagnosis of schizophrenia or other psy-
chosis have a substantially higher risk of being involun-
tarily medicated. This may be because this group of
patients is the main group treated with involuntary
medication. Some patients receiving involuntary treat-
ment in the community are admitted to the hospital for
the purpose of reinstalling depot medication after they
have stopped taking the medication. A previous study
showed that having received a diagnosis of schizophre-
nia, involuntary legal status and having been committed
previously for treatment predicted the use of involuntary
medication [16]. Patients who are overactive and aggres-
sive, experiencing hallucinations and delusions, execut-
ing self-injury or at risk of suicide have a higher risk of
being secluded and restrained than patients not showing
such behaviour. The finding that overactivity and
aggressiveness in patients most strongly predicts the use
of seclusion and restraint indicates that this behaviour is
a challenge for staff and often the reason for using coer-
cive interventions. Patient aggressiveness as a main rea-
son for using seclusion has also been found in other
studies [52,54-56]. Reasons for patients’ aggression and
patient-staff inte r a c t i o n ss h o u l db ea n a l y s e da n dt a r -
geted for intervention to reduce the use of seclusion on
wards [55,57]. A study by Keski-Valkama et al. found
that of all of the patient characteristics they investigated,
only main diagnosis and phase of stay were independent
risk factors for restraint and seclusion [58]. They also
concluded that to reduce the use of seclusion and
restraint, resources should be targeted especially towards
the most disturbed patients.
Ward characteristics
Wards located in urban areas showed higher levels of
seclusion and restraint compared with wards in rural
areas and smaller towns. This may indicate that patients
in urban areas have a greater number and range of pro-
blems. Furthermore, there may be more problems with
drug use, homelessness and lack of social networks.
Another possible explanation is that in hospitals in urban
areas, patients are less well known to referring agencies.
A substantial portion of the differences in the use of
coercive measures can be attributed to the ward level.
To estimate the variance attributable to the ward level,
we computed intraclass correlation coefficients (ICC) as
a measure of how similar the wards were in their use of
coercive measures. In a logistic regression analysis, we
do not have information about the residuals in the same
way as in a linear regression. Therefore, a calculation of
explained variance is not available. However, the ICC as
applied here may be understood as an estimate of the
relative proportion of the variance represented by the
ward level. The ICC value is largest for the use of invo-
luntary medication. However, none of the ward variables
that we entered in the equation predicted the use of
involuntary medication. This finding indicates that there
are ward characteristics other than those measured in
our study that represent ward effects on the dependent
variables (or that we did not assess ward-specific charac-
teristics well enough). Future research should attempt to
identify these characteristics. The fact that the ward
level is an important influence on both the use of seclu-
sion and involuntary medication may indicate that inter-
ventions regarding the use of coercive measures should
take into account organizational factors. Furthermore,
patient aggressiveness should be considered to be a pro-
duct of staff-patient interaction and not only a trait or
state of the patient. A review of the literature on inter-
ventions to reduce the use of seclusion gives support for
complex interventions involving change to several
aspects of the organization [59]. Another study also
found that being in a hospital with high rates of seclu-
sion and restraint resulted in higher risks of being
secluded or restrained again [21].
Staff attitudes and thoughts about use of coercion in
mental health care
The three dimensions of staff attitudes towards the use of
coercion were not substantially associated with the use of
coercion in this study, contrary to the hypothesis. An
explanation for this finding may be that staff attitudes do
not predict differences in the use of coercion. That is,
coercion is used regardless of staff attitudes. However, in
this study, staff attitudes were aggregated on the ward
level and expressed as staff group means. It could be that
individual differences in attitudes influence the use of
coercion, but that these individual differences are masked
(hidden) when using group means for the staff. The staff
groups may also be influenced by leaders or other per-
sons acting as role models [60]. A third possible explana-
tion could be methodological weaknesses with the
instrument in the sense that the SACS scale might be
unsuccessful in capturing relevant staff attitudes. Differ-
ences in ward culture and staff attitudes are still among
the factors often mentioned as possible explanations for
differences in the use of coercion [12,12,16,21,28,43], and
should be investigated more thoroughly.
Conclusions
The substantial between-ward variance even when
adjusting for patients’ individual psychopathology indi-
cates a potential for quality improvement regarding the
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should take into account organizational and environ-
mental factors and not only factors at the individual
level. The results also indicate that to reduce the use of
coercion, there should be a focus on interventions to
reduce patients’ aggressiveness and on addressing the
special circumstances and needs of wards in urban
areas. Interventions to reduce patients’ aggressiveness
may include increased empowerment for service users
and user involvement. Staff training in communication
and dialogue skills may also be effective in reducing
conflict and moderating aggression. Future research
should focus on staff-patient interaction, reasons for
patient aggressiveness, how to meet patients’ needs to
avoid aggressive reactions and interventions to reduce
the use of coercion in mental health care.
Additional file 1: Table S1: Multilevel logistic regression (Odds
Ratio), only involuntary admitted patients in the analysis. Results of
the multilevel logistic regression analysis (patient and ward variables).
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